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ABSTRACT 

A base module for a filter assembly constructed from 
molded parts comprises a body which forms a receiving 
cavity for a replaceable filter cartridge and a communication 
module which includes integral inlet and outlet structures for 
providing fluid communication with the received filter car- 
tridge and inlet and outlet fittings for remote fluid commu- 
nication. The body, communication module and inlet and 
.outlet .fittings., may be individually molded of plastic or 
similar material to provide for the efficient assembly of a set 
of elementary components into a base module having a 
configuration specified from an infinite variety of possible 
angular orientations. 
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MULTI-CONFIGURABLE FILTER BASE MODULE 
AND MANUFACTURING METHOD THEREFOR 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the benefit of U.S. Provi- 
sional Application No. 60/183,194 filed Feb. 17, 2000. 

BACKGROUND OF THE INVENTION 

[0002] 1 . Field of the Invention 

[0003] This invention relates generally to fuel filter sys- 
tems for internal combustion engines. More particularly, this 
invention relates to a filter assembly for a fuel filter system 
which employs a replaceable cartridge mountable to a base 
module and to techniques for manufacturing the base mod- 
ule. 

[0004] 2. Description of the Related Art 

[0005] In fuel filter systems to which the invention relates, 
such as those disclosed in U.S. Pat. Nos. 5,203,994, 5,302, 
284 and 5,766,463, a disposable filter cartridge is mounted 
to a base in such a way that it can be relatively easily 
removed at pre-established intervals for replacement pur- 
poses. The base typically has a pair of coaxial central 
conduits which provide the fuel inlet and outlet to the filter 
cartridge. The cartridge may contain a single or multiple 
stage filter configuration for filtering the fuel. In numerous 
embodiments the replaceable filter cartridge is suspended 
below the base, but other orientations are commonly 
employed. The base is mounted to the vehicle in any of a 
number of locations depending on the particular application 
and spatial constraints. The base typically also includes inlet 
and outlet connectors which may be in the form of posts or 
other structures which mount fittings to connect input and 
output lines to the base. ^ 

[0006] In one well-known conventional construction, a 
retainer ring is threaded to the base and engages a circum- 
ferential roll seam shoulder of the filter cartridge to retain the 
cartridge to the base. The retainer ring may alternately 
include a ramp-like structure which mates with a comple- 
mentary ramp of the base and the cartridge and/or retainer 
ring is spring-loaded to facilitate retention of the cartridge to 
the base. The cartridge typically includes sealing grommets 
or other sealing structures to seal the cartridge with the inlet 
and outlet conduits of the base. It should be appreciated that 
base structures for replaceable filter cartridges may assume 
a wide variety of configurations as well as spatial orienta- 
tions. 

[0007] The fuel filter is typically mounted in the engine 
compartment and may be subject to a number of dimen- 
sional and headroom constraints depending on the particular 
vehicle for which the filter assembly is employed. The 
placement and angular orientation of the inlet and outlet 
connectors or fittings are often critical for meeting the 
headroom and optimum system constraints of the applica- 
tion. 

SUMMARY OF THE INVENTION 

[0008] Briefly stated, the invention in a preferred form is 
a novel base module for receiving a filter cartridge in a filter 
assembly such as a fuel filter assembly. The base module is 



assembled from molded components which may be formed 
from plastic, glass filled nylon or other such materials. The 
base module defines a receptacle for receiving a filter 
cartridge and comprises a centrally disposed communication 
module, a body having a central opening for receiving the 
communication module and inlet and outlet fittings. The 
base module provides fluid access to a received filter car- 
tridge through integrally molded inlet and outlet conduits 
that respectively communicate with inlet and outlet fluid 
passages. The body includes molded mounting brackets, an 
axially projecting cylindrical wall, which surrounds a recep- 
tacle for receiving the filter cartridge and a hp structure for 
retaining the received cartridge. Inlet and outlet fittings 
fluidly communicate with inlet and outlet fluid passages, 
respectively, and provide attachment locations for fluid lines 
communicating with the base module. 

[0009] In one preferred embodiment, the communication 
module has integral inlet and outlet fittings having fixed 
angular orientations to the communication module and to 
each other. An axial inlet conduit and a coaxial annular skirt 
axially project toward the receptacle defined by the body. In 
this embodiment, the body includes anjiatsgrally molded 
outlet conduit projecting into the receptacle. An annular lip 
surrounds the central opening in the body and projects 
axially away from the receptacle. The communication mod- 
ule is received in the body central opening with the com- 
munication module skirt closely surrounding the body lip, 
forming an annular joint. - 

[0010] In an alternatiye^preferred embodimentTth^com- 
munication module includes a" radially 'projecting support 
plate, inlet and outlet conduits and inlet and outlet connec- 
j tors. The inlet and outlet conduits project into the receptacle 
I defined by the body while the inlet and outlet connectors 
' project axially away from the receptacle. The body receives 
the communication module in its central opening and has an 
annular structure which mates with the support plate of the 
communication module. In this embodiment, the inlet and 
outlet fittings are separately molded components adapted to 
surround and mate closely with the inlet and outlet connec- 
tors, respectively. This structure allo ws the in let-and-outfet 
, fittings to be individually "positioned with respect to the 
^communication"module-and-to-each"'other: 

r — r -. 

[0011] During mariufacture^the separate components may ^ 
be selectively pusillUllUU lritfividually for a given applica- 
tion. The components are then sonically welded in place or 
otherwise joined to form base modules with one of an 
infinite variety of possible angular configurations between 
the body, the communication module and the inlet and outlet 
fittings. 

[0012] An object of the invention is to provide a new and 
improved filter base module for a fuel filter system and a 
new and improved manufacturing method therefor. 

[0013] Another object of the invention is to provide a new 
and improved filter base module that can be efficiently and 
cost effectively constructed with multiple possible inlet and 
outlet configurations. 

[0014] A further object of the invention is to provide a new 
and improved filter base module which has a substantially 
molded construction and can be manufactured in an efficient 
low cost manner to accommodate various headroom con- 
straints. 
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[0015] A yet further object of the invention is to provide 
a new and improved filter base module which may be 
efficiently and cost effectively configured for various appli- 
cations using one set of molded components. 

[0016] Other objects and advantages of the invention will 
become apparent from the specification and the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The present invention may be better understood 
and its numerous objects and advantages will become appar- 
ent to those skilled in the art by reference to the accompa- 
nying drawings, in which: 

[0018] FIG. 1 is an elevational view illustrating a filter 
assembly incorporating a multi-configurable filter base mod- 
ule in accordance with one aspect of the present invention 
together with a filter cartridge; 

[0019] FIG. 2 is a top schematic view illustrating various 
configurations for the inlet and outlet conduits of the multi- 
configurable filter base module of FIG. 1; 

[0020] FIG. 3 is a perspective view illustrating a filter 
assembly with inlet and outlet fittings in a 90° angle con- 
figuration; 

[0021] FIG. 4 is a perspective view illustrating^ filter 
assembly with inlet and outlet fittings in aML800Jangle 
configuration; 

[0022] FIG. 5 is a central sectional view of a multi- 
configurable filter base module and a portion of a received 
filter cartridge in accordance with the present invention; 

[0023] FIG. 6 is a central sectional view of a multi- 
configurable filter base module and a portion of a received 
filter cartridge for a second embodiment of the multi- 
configurable base module of the present invention; 

[0024] FIG. 7 is a perspective view of an alternative 
embodiment of a multi-configurable filter base module 
together with inlet and outlet lines (partially illustrated) and 
a filter cartridge; 

[0025] FIG. 8 is a central sectional view (partly in phan- 
tom) of a multi-configurable filter base module and a portion 
of a received filter cartridge for a third embodiment of the 
multi-configurable base module of the present invention; 

[0026] FIG. 9 is a central sectional view of a base module 
body for use in conjunction with the multi-configurable filter 
base module of FIG. 8; 

[0027] FIG. 10 is a central sectional view of a commu- 
nication module for use in conjunction with the multi- 
configurable filter base module of FIG. 8; 

[0028] FIG. 11 is an elevational view of a filter assembly 
incorporating the multi-configurable filter base module of 
FIG. 8 together with a filter cartridge; 

[0029] FIG. 12 is a perspective view illustrating the filter 
assembly of FIG. 11 incorporating a communication module 
having inlet and outlet fittings in a 90° configuration; 

[0030] FIG. 13 is a perspective view illustrating the filter 
assembly of FIG. 11 incorporating a communication module 
having inlet and outlet fittings in a 180° configuration; and 



[0031] FIG. 14 is a central sectional view of an alternative 
communication module for use in conjunction with the base 
module body of FIG. 9. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 
[0032] With reference to the drawings wherein like numer- 
als represent like parts throughout the figures, filter base 
modules for a fuel filter system constructed in accordance 
with the present invention are designated by the numerals 10 
and 10*. Each filter base module 10, 10' preferably receives 
a disposable filter cartridge 12 forming a filter assembly. The 
base module mounts to a vehicle at a location and in an 
orientation dictated by spatial constraints and vehicle speci- 
fications. The base module provides a junction for receiving 
fuel to be filtered and for transmitting filtered fuel to the fuel 
supply system (not illustrated). 

[0033] Although numerous applications are possible, the 
fuel filter assembly is especially adapted for incorporation 
into the fuel supply system of an internal combustion engine 
(not illustrated), such as a diesel engine, for removing 
particulate matter from the fuel and/or for separating water 
from the fuel. For the illustrated embodiments, the dispos- 
able filter cartridge 12 is suspended from the base module 
10, 10' although the base module also has ready applicability 
to other mounting orientations. In a preferred form the base 
module 10, 10' is substantially manufactured from molded 
components composed of plastic, glass filled nylon or the 
like. One preferred composition material is 33% glass filled 
nylon. 

[0034] As illustrated in FIGS. 5 and 6, a preferred 
embodiment of the base module 10 is assembled from four 
molded components: a body 36, a communication module 
16, an inlet fitting 22 and an outlet fitting 24. The body 36 
forms the outer cylinder-shaped portion of the base module 
10. The body 36 surrounds and is integrally joined to the 
communication module 16 to form a structure adapted for 
receiving and mating with a replaceable filter cartridge 12. 
The cylindrical wall of the body 36 is symmetric about a 
central axis A through the communication module 16 and 
surrounds a receptacle for receiving a filter cartridge 12. The 
body 36 terminates in a retaining lip 40 which engages a roll 
seam structure 42 on the filter cartridge 12, retaining the 
filter cartridge 12 in a stable relationship with the base 
module 10. 

[0035] The communication module 16, is a molded struc- 
ture that occupies the central portion of the base module 10. 
The communication module comprises a support plate that 
mates with the body 36. integrally molded coaxial inlet 18 
and outlet 20 conduits extend along axis A into the recep- 
tacle defined by the body 36. Inlet 26 and outlet 28 connec- 
tors communicate with corresponding inlet 18 and outlet 20 
conduits and extend along axis A in an opposite direction 
from the inlet 18 and outlet 20 conduits. Molded inlet 22 and 
outlet 24 fittings, which are typically L-shaped members, 
have enlarged throats 30 at one end which fit closely over the 
inlet 26 and outlet 28 connectors. In an alternate configu- 
ration illustrated in FIG. 6, sealing rings 32 are positioned 
between the inlet 26 and outlet 28 connectors and the 
enlarged throat areas 30 of inlet 22 and outlet 24 fittings. The 
fittings 22 and 24 may have circular ridge surfaces 50 at their 
opposite ends to facilitate connection with various line 
fittings (not illustrated). 
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[0036] As illustrated in FIGS. 8-10, an alternative pre- 
ferred embodiment of the base module 10' is assembled from 
only two molded components: a body 36' and a communi- 
cation module 16'. The body 36^uTr5unas a central opening 
and includes a cylindrical wall defining a receptacle for 
receiving a filter cartridge 12. An integrally molded outlet 
conduit 20' projects axially into the receptacle. An annular 
lip 27 surrounds the central opening and projects axially 
away from the receptacle. The body 36* cylindrical wall 
terminates in a retaining lip 40 which engages a roll seam 42 
of the filter cartridge 12 retaining the cartridge in mating 
position with the base module 10'. 

[0037] The communication module 16' is preferably a 
one-piece molded unit including inlet 22 and outlet 24 
fittings. An inlet conduit 18' projects into the receptacle and 
an annular skirt 31 projects toward the receptacle. The 
communication module skirt 31 is configured to surround 
and mate closely with the annular lip 27 molded into the 
body 36'. A preferred embodiment of the base module 10' 
includes a sealing grommet 33 positioned between the 
annular hp 27 and the skirt 31 to aid in fluidly sealing the 
assembled base module 10'. 

[0038] The axes B and C of the integrally molded inlet 22 
and outlet 24 fittings, respectively, are typically oriented 
perpendicular to the base module 10' central axis A. The 
illustrated embodiment 10' shows inlet 22 and outlet 24 
fittings oriented at a 18 D°-anyle relgriw tn r *rh other (see 
FIGS:8, 10, 11 and 13). FIGrttrMtratcs a filter assembly 
utilizing a communication module 16' having inlet 22 and 
outlet 24 fittings molded in a 90° orientation to each other. 
In addition to the illustrated orientations for the inlet and 
outlet conduits, a communication module 16' according to 
the present invention may be molded having inlet and outlet"" 
fittipJn-afl-iflfinite variety of angular orientation* tn th^ * 
communicat ion module 16' and to eachother 
[003 9j nu. 14 illustrates an alternative configuration for 
the communication module 16'. In this embodiment the 
communication module 16" is provided with inlet and outlet 
connectors 26', 28' projecting axially away from the recep- 
tacle. Use of ■ connectors 26', 28" rather than integrally 
molded fittings gives this embodiment of the communica- 
tion module 16" the same flexibility of configuration embody 
ted in communication module 16. Inlet and outlet fittings 22, 
24 are mated with corresponding connectors 26 f , 28* in a 
variety of angular orientations to each other and to Ibe 
communicatio n module 16". " ~ 

[0040] When the communication module 16*, 16" 



received in the central opening of the body 36, 36', the inlet 
conduit 18' of the communication module has a coaxial 
relationship to the outlet conduit 20', with the inlet conduit 
18' projecting further into the receptacle than the outlet 
conduit 20'. 

[0041] In a preferred configuration, the inlet conduit 18, 
18' projects a greater distance into the receptacle defined by 
the body 36, 36J than the outlet conduit 20, 20'. According 
to this configuration, fuel (or any liquid being filtered) is 
supplied centrally into the filter cartridge 12 via the inlet 
conduit 18, 18' and flows generally axially and radially 
outwardly. The flow path returns through the filter element 
(not illustrated) radially from the outer to the central interior 
of the filter cartridge where it continues generally axially 
through the coaxial outlet conduit 20, 20'. Alternative flow 
paths are also possible. 



[0042] One or more integrally moJfledH5n£Ketsy 
preferably included in the body 36, $6\The br£fetsT4j»ay 
receive a sleeve 52 defining an opening or &or«4 for 
rece ding a , fasten flr(nnt il lustrated) to facilitate mounting of 
theb^modttle-te-tlis vehicle. It shouliJje^nreci^ed that 
ot grnmretiflfUTiibrad^ 
employed. 

[0043] The separate initial construction of the communi- 
cation module 16, 16', 16" and the^body 36, allow^ 
^ embly o f a bjg|majute^ 

Mram - ^elejq j ^»^ ih^i ^ S^urci man ttfautli er* 
ihe communication module lb, ib , may be angularly 
oriented relative to the body 36, 36' in an infinite number of 
positions. The inlet 26, 26' and outlet 28, 28' connectors of 
the communication module 16, 16" or the inlet 22 and outlet 
24 fittings of communication module 16' can thus be ori- 
ented in various antxn% rplahWh,' r j ft ffrffinn mnr1ll]r_ 
mounting bracket 14. D uring manufacture, the molded parts 
alo ksacuibled in the desired angular relationship and ultra- 
sonically welded gr otherwise joi ned to form a rigid struc- 
ture now fixSaTn the desired angular orientation. 

[0044] A similar process may be used to configure the 
angular relationship of the inlet 22 and outlet 24 fittings to 
the inlet 26, 26" and outlet 28, 28' connectors that are molded 
as part of the communication module 16, 16". Each fitting 
22, 24 may be placed over its associated connector 26, 26', 
28, 28' in a desired angular orientation to the communication 
module 16, 16" and/or the body 36, 36' and then fixed in that 
position by means of ultrasonic welding, adhesives or other 
such joining process. 

[0045] Thus, an infinite number of configurations for a 
. base module 10, 10' can be achieved merely bA^^eTir^the 
orientafion ofthfegommunicatio n module 16 , lo?K^to*ttie 
hQdyjMo' ^ovo^e onentat M^rthe inIeT22 and outlet 
24 fittings to the "communication module 16, 16". Infinite 
configurations can be efficiently achieved using the same set 
of molded parts without changing the design or manufac- 
turing processes. FIG. 2 illustrates possible orientations for 
the inlet 22 and outlet 24 fittings in relation to the base 
module 10. FIG. 3 illustrates the outlet fitting 24 positioned 
at a 90° angle relative to the inlet fitting 22. FIG. 4 illustrates 
the outlet fitting 24 positioned at a 180° angle relative to the 
inlet fitting 22. 

[0046] FIGS. 5 and 6 illustrate an anniilafgngue 48 
complementary groove at the junctip£of^^^a^36with 
the communication module KTflGS. 8-10 illustrate the 
annular lip 27 projecting from the body 36' and the mating 
annular skirt 31 projecting from the communication module 
16^wi«etrfbism an annular joint which can be sealed with a 
[rommer^4 variety of such joining structures may be 
lokgpafoThe mating surfaces of the parts of the multi- 
conEgurable filter base module to facilitate their joining, 
bonding and sealing into an integral structure of sufficient 
strength and rigidity. 

[0047] A preferred configuration, illustrated in FIGS. 5 
and 6, shows a filter cartridge 12 (partially illustrated) 
mounted to a filter base module 10. The mating end 46 of the 
filter cartridge 12 has a central opening for receiving the 
inlet 18 and outlet 20 conduits that project axially from the 
communication module 16. Outlet conduit 20 forms the 
radially outward surface of the inlet/outlet coaxial conduit 
projection. The central opening in the mating end 46 of the 
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filter cartridge 12 contains a sealing grommet 44 which 
engages the outer surface of outlet conduit forming a fluid 
tight seal. The roll seam structure 42 on the fuel filter 
cartridge mates with a lip 40 formed on the base module 
body 36. The lip bears on the roll seam structure 42 and 
retains the filter in stable position with the base module 10, 
compressing the sealing grommet 44 against both the radi- 
ally projecting surface of the communication module 16 and 
the outer surface of outlet conduit 20. 

[0048] Fluid enters the filter assembly through inlet fitting 
22, passes through inlet connector 26 and into the inlet 
conduit 18. Inlet conduit 18 extends into the filter cartridge 
a greater distance than that of outlet conduit 20. Fluid leaves 
the inlet conduit 18 entering the filter cartridge 12 and flows 
radially through the filter element (not illustrated), returning 
to outlet conduit 20 where it flows axially through outlet 
connector 28 and outlet fitting 24. 
[0049] FIGS. 5 and 6 further illustrate which brackets 14 
typically have openings 34 for receiving fasteners (not 
illustrated). Openings 34 may be lined with metal sleeves or 
bushings 52 to enhance the structural integrity of the brack- 
ets and their fastening to the engine compartment. 
[0050] FIG. 7 illustrates an alternative embodiment where 
the mounting brackets 14 project away from the body 36 and 
include molded extensions thereby providing an alternative 
mounting configuration. The modular design of the base 
module 10, 10' lends itself to modification of few or even 
one component, for example, the body 36, 36', while con- 
currently using the other unmodified components to con- 
struct a specified module. It will be appreciated that such 
flexibility reduces the cost of adapting the base module 10, 
10' of the present invention to a wide range of applications 
and configurations. 

[0051] Alternative embodiments of a base module 10, 10' 
may also be provided with hand primers and/or heating 
elements (not illustrated). Either of these well-established 
accessories may be molded into the base module 10, 10'. 

[0052] While preferred embodiments of the foregoing 
invention have been set forth for purposes of illustration, the 
foregoing description should not be deemed a limitation of 
the invention therein. Accordingly, various modifications, 
adaptations and alternatives may occur to one skilled in the 
art without departing from the spirit and scope of the present 
invention. 
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wherein said communication module is received in said 
body and fixed to said body to form said base module. 

2. The base module of claim 1, wherein said aaaular skiri^t, cy f . 
projects axially toward said receptacle and said anaular lip ^ ^ ^o^viW 
projects axially away from said receptacle. 

3. The base module of claim 2, wherein said communi- 
cation module skirt fits closely over said body annular lip 
forming a joint. 

4. The base module of claim 3, wherein said joint includes 
an annular sealing grommet disposed between said skirt and 
said lip. 

5. The base module of claim 1, .wherein said communi- 
cation module is joined to said body by an uhpspnicweld. 

6. The base module of claim 1, wherein said communi- 
cation module defines an axis and said inlet and outlet 
fittings have axes which are not coaxial with said module 
axis. 

7. The base module of claim 6, wherein the axes of said 
inlet and outlet fittings are substantially perpendicular to 
said module axis. 

8. The base module of claim 7, wherein the axes of said 
fittings are disposed at angles of substantially 90° relative to^ 
each other. 

9. The base module of claim 7, wherein the axes of said 
fittings are disposed at angles of substantially 180° relative 
to each other. 

10. The base module of claim 1, wherein said body and 
said communication module are separately molded compo- 



/ 



/ 



Whatiscj^imeajs: ca^+rJljt J +° 

1. A )base m^uffio jfc filter assembly comprising: . 

a body defininglreceptac^e for in r rmring a filter c a rtridg e- 
and a central a&al opening surrounded by a coaxial lip; 

a mounting bracket extending from said body for mount- 
ing said base module to a vehicle; 

a communication module receivable in said body central 
axial opening at a plurality of angular orientations to 
saii body, said communication module including a 
7Scirt\vhich mates with said lip, an inlet conduit extend- 
tngTaxially into said receptacle, a correspondingjnleL 
fitting d efining a fluid passageway extending away 
from said receptacle and an outlet fitting defining a 
fluid passageway extending away from said receptacle, 



(ll\ base module for a filter assembly comprising: 

a body defining yeceptacle for jcccii ring a filtor oartnelgp 
and inriuriingA central opening; 

a mounting bracket extending from said body for mount- 
ing said base module to a vehicle; 

a communication module configured to be received in 
said central opening and comprising inlet and outlet 
conduits extending axially into said receptacle and 
corresponding inlet and outlet connectors extending 
axially away from said receptacle, said connectors 
being in fluid communication with said inlet and outlet 
conduits, 

wherein said communication module is receivable in said 
central opening at a plurality of angular orientations to 
said body and fixable to said body at an angular 
orientation selected from said plurality of angular ori- 
1\q entations. 

12. The base module of claim 11, further comprising inlet 
and outlet fittings configured to mate with corresponding 
inlet and outlet connectors at an infinite variety of angular 
orientations to define a fluid passageways having axes which 
are not coaxial with said connectors. 

13. The base module of claim 11, wherein said commu- 
nication module is joined to said body by an ultrasonic weld. 

14. The base module of claim 1& wherein said fittings are 
joined to said connectors by an ultrasonic weld. 

15. The base module of claim 1* wherein at least one of 
said fittings has a substantially L shape. 

16. The base module of claim $9 wherein the axes of said 
fittings are non-coaxial. <\ 

17. The base module of claim 16, wherein said axes of \ 
said fittings are disposed at angles of substantially 90° 
relative to each other. 
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18. The base module of claim tfc wherein said fittings 
have an enlarged throat at one end thereof, said throat 
enclosing end portions of said inlet and outlet connectors. 

19. The base module of claim 18, wherein a sealing 
grommet is disposed between said throat and said connec- 
tors for sealing engagement therewith. 

26>nie base module of claim ifc wherein said body, said 
c^murfecation module and said fittings are separately 
melded components. 

/ 21. Afmethod for manufacturing a base module for a filter 
brtrijfge, said base module having inlet and outlet fittings 
terfiung fluid passageways oriented at first and second 
angular positions relative to each other comprising: 

a) providing a communication module having inlet and 
outlet fittings; 

b) providing a body adapted to receive and mate with said 
communication module in a plurality o(a ngular orien- 
tations to said communication module; 

c) TnaSng said communication module to said body at an 
angular orientation selected from said plurality of angu- 
lar orientations; and 

d) joining said communication module to said body. 
22. The manufacturing method of claim 21, wherein said 

communication module includes a pair of integral, axially 
extending inlet and outlet connectors and said inlet and 
outlet fittings are separate components each adapted to mate 
with a corresponding connector in a plurality of jnpiilar. 



jn-ien tations to said communication module, said manufac- 
turing method further comprising; 
e) mounting said inlet fitting to said inlet connector at a 
first angular orientation selected from said plurality of 
angular orientations; 
T* f) joining said inlet fitting to said inlet connector; 
g) mounting said outlet fitting to said outlet connector at 
a second angular orientation selected from said plural- 
ity of angular orientations; and 
— h) joining said outlet fitting to said outlet connector. 

23. The manufacturing method of claim 21; wherein step 
d) comprises ultrasonic welding. 

24. The manufacturing method of claim 22, wherein said 
first and second angular orientations are different. 

25. The manufacturing method of claim 22, further com- 
prising mounting a sealing ring between said fittings and 
said connectors. 

26. The manufacturing method of claim 22, wherein steps 
d), f), and h) further comprise ultrasonic welding. I 

2fl The manufacturing method of claim 2f, wherein said 
inlePand outlet fittings are integral to said communication 
module and have a fixed angular orientation thereto. 

Zjj The manufacturing method of claim 2tt wherein said 
communication module defines' an axis and said inlet and 
outlet fittings have axes which are not coaxial with said 
module axis. 
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